Expression profiles of six novel C-type lectins in response to bacterial and 20E injection in the cotton bollworm (Helicoverpa armigera).
C-type lectins can act as pattern recognition receptors (PRRs) and play an important role in innate immunity. Two C-type lectins (HaCTL1 and HaCTL2) have been previously identified in the cotton bollworm (Helicoverpa armigera). Here we isolate six C-type lectins from H. armigera (HaCTL3, 4, 5, 6, 7 and 8). All six new HaCTLs encode a signal peptide (or partial signal peptide) and complete tandem carbohydrate-recognition domains (CRDs). HaCTL4, 5, 6, 7 and 8 mRNA increased in the fat body after injection with both killed Gram-negative Escherichia coli and Gram-positive Staphylococcus aureus, whereas HaCTL3 mRNA was upregulated following E. coli injection only. Recombinant HaCTL3 exhibited agglutinating activity against both Gram-negative and Gram-positive bacteria in a calcium-dependent manner. Agglutination inhibitory analysis indicated that rHaCTL3 recognizes maltose, trehalose, peptidoglycan and lipopolysaccharides. HaCTL3 and HaCTL8 mRNA showed upregulation while HaCTL4, 5, and 6 mRNA downregulation post 20-Hydroxyecdysone (20E) injection. Our results indicate that the six novel C-type lectins of H. armigera may play important roles in defending against bacteria as PRRs and the hormone 20E can function in regulating immunity through lectins.